Introduction
The weaver ant genus Oecophylla (Hymenoptera, Formicidae) has two broadly distributed species: O. smaragdina and O. longinoda. Both species are distributed in tropical and subtropical Asia and Africa, respectively. Their colonies are arboreal, large and polydomous in nature. Workers show polymorphic characters with diversified organizing behavior in the colony. They are aggressive and well known for their predatory behavior (Hölldobler & Wilson, 1977) . Weaver ants form their nest in the tree canopy by their unique nest building behavior. Workers construct pendulous bag-like nests from cluster of green leaves which are bound together with silk produced by their mature larvae (Chapuisat & Keller, 2002) . Oecophylla ants are hosts to a variety of inquilines, such as spiders, which mimic the colony odor to escape detection (Schlüns et al., 2009) . Oecophylla smaragdina and O. longinoda are very similar in morphology and behavior
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The goal of the present study is to test whether the western Bangladesh populations of O. smaragdina all belong to the SE Asian clade. The previous sampling by Azuma et al. (2002) was limited to a single site, Nurbag, Gazipur, which is located in the central part of Bangladesh. Surveying the western part of Bangladesh provides additional information on the phylogeography of O. smaragdina. The analysis of mitochondrial haplotype identity of these populations will shed light on the geographic distribution of the Southeast Asian clade in Bangladesh.
Materials and Methods

Sampling and preparation of specimens
In 2013 to 2014 we collected adult Oecophylla smaragdina workers from 20 colonies at 19 localities in 12 districts belonging to 4 divisions of Bangladesh (Fig 1 and  Table 1 ). The specimens were preserved in 99% ethanol prior to DNA extraction.
Molecular studies
Genomic DNA was extracted from the fore, middle and hind legs of specimens that were preserved in alcohol by using QIAGEN DNeasy Blood and Tissue kit (Qiagen, Meryland, USA). Amplification of mitochondrial DNA was done by polymerase chain reaction (PCR). The thermal cycling parameters for Cytb and COI basically followed the protocols established by Crozier and Crozier (1993) and Sameshima et al. (1999) annealing (50 °C for Cytb and 54 °C for COI, 1 min), and extension (70 °C, 2 min). The primers used for amplification are identical to primers reported by Crozier et al. (1994) , Lunt et al. (1996) , Azuma et al. (2002) , and Azuma et al. (2006) . Primers for the Cytb gene fragment were Cb1 (5'TATGTACTACCATGAGGACAAATATC'3) and tRs (5'TATTTCTTTATTATGTTTTCAAAAC'3). For the COI gene fragment, COI 1-3 (5'ATAATTTTTTTTATAGTTATACC'3) and COI 2-4 (5'TCCTAAAAAATGTTGAGGAAA'3) were used as forward and reverse primers, respectively (Crozier & Crozier, 1993) . Illustra and ExoProStar were followed according to the instruction of the manufacturer GE Healtcare. For cycle sequencing, ABI PRISM Big Dye Terminator v3.1 cycle sequencing kits from Applied Biosystems were used in an automated sequencer. Primers for the sequencing reaction were identical to those used in the amplification step. Sequencing reaction was performed by using ABI 3100 Avant DNA Sequencer (Applied Biosystems).
For the phylogenetic analysis of western Bangladeshi O. smaragdina populations, 16 samples for Cytb and 19 samples for COI genes have been used with 606 bp and 775 bp, respectively. In addition, in this analysis, sequence data of both COI and Cytb were used from Azuma et al. (2002) , Azuma et al. (2006) and Asaka (2010) retrieved from DDBJ GenBank. Sequence data of both COI and Cytb of Oeocophylla longinoda from Cameroon were used as outgroup Table 1. in this analysis. The sequencing analysis was done by using Vector NTI Advance ver. 11.5 software. Haplotypes of Cytb and COI were aligned by using MEGA 6.0 software (Tamura et al., 2013) . Phylogenetic trees inferred from concatenated matrix conducted by Bayesian methods based on MrBayes 3.1.2. For the selection of best-fit model MrModeltest 2.3 was performed with PAUP*4.0 Beta version10. For both mitochondrial COI and Cytb genes, substitution model GTR + I + G with 1,000,000 generations were used. The nucleotide sequences for both Cytb and COI have been deposited in the GenBank with accession number mentioned in Table 1 .
Results and Discussion
We recognized a total of 211 variable characters including 140 in COI and 71 in Cytb from O. smaragdina samples, of which 80 and 40 characters were parsimony informative in COI and Cytb, respectively. The phylogenetic tree obtained from the Bayesian analysis of the mitochondrial concatenated matrix dataset showed that the samples collected from the western part of Bangladesh were nested within the Indian clade (posterior probability 100%) (Fig 2) . This is the first record of Indian mitochondrial haplotypes in Bangladesh.
We recognized that Indian mitochondrial haplotypes occurred on both sides of Ganges river. Oecophylla species may disperse via nuptial flight of queens and/or rafting method which is very effective between island to island dispersal (Peng et al., 1998) . Since O. smaragdina is an arboreal species, the inseminated queen dispersed more likely by wind than ground-dwelling ants (Azuma et al., 2006) . Thornton (1996) also reported that the relatively frequent colonization by rafting between two neighboring islands is very common.
It is interesting that our Bangladesh samples of Bhawal National Park (L18) and Nurbag (L19) were geographically close to the former sampling site of Azuma et al. (2002) . All of these are located in the Gazipur District, but our samples were inferred to fall into the Indian clade. In contrast, O. smaragdina previously sampled from Gazipur was inferred to belong to the Southeast Asian clade (Azuma et al., 2002) . Provided that our results are inconsistent with the result previously reported by Azuma et al. (2002) it is possible that: (1) there might be a misidentification of former Bangladesh samples caused by contamination, (2) the former record of Southeast Asian type in Bangladesh might be an exceptional case. In our opinion, both the first and second cases are less plausible because additional samples from Bangladesh were inferred to belong to the Southeast Asian clade (Asaka, personal communication) . The third possible case is that the materials of Azuma et al. (2002) would express the western geographic distribution limit of Southeast Asian mitochondrial haplotypes.
We here confirm that O. smaragdina populations with Indian mitochondrial haplotypes exist in the western part of Bangladesh. The result of present study suggested the importance of comprehensive surveys, also taking into account the central and eastern populations of Bangladeshi O. smaragdina. Additional DNA sequence data were downloaded from DDBJ GenBank. The underlined locality shows the Bangladeshi sample in the previous study of Azuma et al. (2006) . The number ahead of each locality indicates the locality number.
